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1.0 INTRODUCTION 

ESI {f) 

Eco-Systems, Inc (Eco-Systems) has been retained by Hercules, Incorporated (Hercules) 
to conduct site investigations at the Hercules plant in Hattiesburg, Mississippi. The site 
location is shown on Figure 1. This report is an interim report on progress to date in 
conducting site investigations in accordance with Hercules' Site Investigation Work Plan 
(Eco-Systems, February 1999) and additional comments of the Mississippi Department of 
Environmental Quality (MDEQ) approval letter dated April 5, 1999. In addition, the 
locations of MW -8 and MW -9 were changed in accordance with the MDEQ approval on 
February 1, 2000 based on information contained in Eco-Systems'submittal on 
December 27, 1999. 

The work described in the approved work plan centered on efforts to determine whether 
the pesticide Dioxathion was present in site soil and groundwater. The work plan 
included installation of 5 additional groundwater monitoring wells, MW-7, MW-8, MW-
9, MW-10, and MW-11, to provide groundwater quality information near the former 
Dioxathion production area and near former wastewater sludge pits. The work also 
included installation of 14 temporary piezometers and 4 staff gauges. The piezometers 
and staff gauges were installed to provide hydrogeologic information in the uppermost 
saturated interval and to establish the relationship, if any, of the uppermost saturated 
interval to Green's Creek. Monitoring well and piezometer locations are shown on Figure 
2. The staff gauges have been washed out, or otherwise destroyed, between the time of 
their installation and the present. 

Installation of the temporary piezometers was conducted in April/May 1999. Installation 
of monitoring wells was conducted in February 2000. However, prior to sampling the 
additional monitoring wells, questions arose regarding analytical methods for Dioxathion 
and the quality of Dioxathion for use as a laboratory standard. In the ensuing months, 
Hercules, in conjunction with MDEQ's consultant, Mississippi State University (MSU) 
developed analytical protocols for soil and groundwater (Appendix A). Since the quality 
of available analytical standards was questionable, Hercules contracted with Sigma 
Aldritch to synthesize Dioxathion standards. In August 2002 Dioxathion had been 
manufactured of a suitable quality to be used as laboratory standard, and Hercules and the 
MDEQ had agreed to a laboratory protocol. In October 2002, groundwater samples were 
collected from four wells (MW-1, MW-4, MW-5, and MW-6), and those samples were 
analyzed by Bonner Analytical and Testing Company (BATCO) and the Mississippi 
State Chemical Laboratory (MSCL) to test the newly established laboratory protocol. 
Comparison of the results from the two laboratories was deemed acceptable by MDEQ 
and the site investigation was resumed. 

On December 4 and 5, 2002, groundwater samples were collected from the eleven site 
monitoring wells, and those samples analyzed for Dioxathion. At the request of the 
MDEQ, samples from the wells installed in 2000 (MW-7 through MW-11) were also 
analyzed for volatile organic compounds (VOC) and semi-volatile organic compounds 
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(SVOC). Due to the extended time required to implement all phases of the work plan and 

the number of alterations to the original work plan that have occurred, periodic 

documentation of investigative efforts at the site was deemed appropriate. Boring logs 

and well construction diagrams for the additional monitoring wells and the temporary 

piezometers were provided to the MDEQ in a letter report dated August 28, 2002 and are 

also included in Appendix B. This Interim Groundwater Monitoring report has been 

prepared to document the results of the analytical protocol sample analysis and advise the 

MDEQ of the results of the groundwater monitoring conducted in December 2002. 
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Groundwater sample collection was conducted in accordance with the work plan and the 
EPA Region IV's Standard Operating Procedures and Quality Assurance Manual 
(November 2001). Groundwater samples were collected using a peristaltic pump and 
Teflon® tubing. Low flow/low stress sampling techniques were utilized for wells where 
there was sufficient recharge. If there was insufficient recharge for low flow/low stress 
sampling techniques to be utilized, traditional volume-based sampling techniques were 
used. Copies of the sample collection logs for both the protocol sampling and the 
groundwater monitoring are included in Appendix C. 

Groundwater samples were collected directly from the discharge tubing into containers 
provided by BATCO. A BATCO representative was on site during sample collection and 
samples to be analyzed by BATCO were delivered directly to the BATCO site 
representative. Samples to be analyzed by the MSCL were placed in an iced cooler and 
shipped via overnight courier. Chain-of-custody documentation was maintained for all 
samples collected. 

2.1 PROTOCOL SAMPLING 

Groundwater samples were collected to evaluate the Dioxathion analytical protocol on 
October 14, 2002 from monitoring wells MW-1, MW-4, and MW-5. Quality assurance/ 
quality control (QA/QC) samples were also collected. The QA/QC samples included a 
rinsate blank, a matrix spike and a matrix spike duplicate sample. All samples were 
analyzed for Dioxathion by both BATCO and MSCL. At the request of the MDEQ, 
samples were also collected from monitoring wells MW-5 and MW-6 for VOC and 
SVOC analyses. Samples submitted for VOC and SVOC analysis were analyzed by 
BATCO. Representatives of the MDEQ were on site during protocol sample collection 
but did not elect to split samples. 

2.2 GROUNDWATER MONITORING 

On December 4 and 5, 2002, Eco-Systems collected groundwater samples from the 
eleven groundwater monitoring wells at the site. As with the protocol sampling, QA/QC 
samples were also collected and include rinsate blank, trip blank, blind duplicate, matrix 
spike and matrix spike duplicate samples. At the request of the MDEQ, the sample 
collected from MW -4 was analyzed for VOCs and samples collected from monitoring 
wells MW-7, MW-8, MW-9, MW-10 and MW-11 were analyzed for VOCs and SVOCs. 
Samples were delivered to the BA TCO site representative for analysis. Representatives 
of the MDEQ were on site December 4, 2002 and collected a split sample from 
monitoring well MW -11. 
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2.3 GROUNDWATER ELEVATIONS 
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Water level information was collected from the existing monitoring wells and 

piezometers on December 4, 2002. As mentioned in Section 1.0, staff gauges installed in 

Green's Creek in 1999 have been destroyed. Depth to water measurements were 

subtracted from well casing elevations to determine groundwater elevations. 

Groundwater elevations are summarized in Table 1. A potentiometric surface map based 

on the December 4, 2002 groundwater elevations has been prepared and is included as 

Figure 2. 

Groundwater in the uppermost, saturated interval beneath the site tends to mimic surface 

topography. In the active portions of the plant operations, which are located in the 

southeastern portion of the site, the potentiometric surface indicates the presence of a 

southwest to northeastward trending divide. The potentiometric surface map indicates 

that groundwater northwest of the divide would tend to move northwestward towards 

Green's Creek. Likewise, groundwater southeast of the divide would tend to move 

southeastward. On the north side of Green's Creek, the potentiometric surface indicates 

that groundwater in the uppermost, saturated interval moves generally southward towards 

Green's Creek. 
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3.0 LABORATORY ANALYTICAL RESULTS 
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Samples were analyzed for Dioxathion according to the analytical protocol established by 
Hercules and approved by the MDEQ. Samples submitted for VOC and SVOC analysis 
were analyzed according to U.S. EPA SW-846 methods 8260 and 8270, respectively, for 
the target compound list (TCL) compounds. Analytical data for detected parameters are 
summarized in Table 2 and Table 3. Copies of the analytical reports are included in 
Appendix D. 

The following sections are intended to provide a brief overview of the laboratory 
analytical results, and not an exhaustive discussion of the analytical data. 

3.1 PROTOCOL SAMPLING 

Samples collected for evaluation of the. Dioxathion protocol were analyzed for cis
Dioxathion, trans-Dioxathion, and Dioxenethion. Analysis of the protocol samples by 
MSCL was conducted by both high performance liquid chromatography/mass 
spectrometry (HPLC/MS) methods and ultraviolet (HPLCIUV) methods. Analysis of the 
protocol samples by BATCO was conducted by Gas Chromatography/Mass Spectrometry 
(GC/MS). The results of the Dioxathion analyses are shown in Table 2. 

VOCs and SVOCs were not detected in the groundwater samples collected from MW-5 
andMW-6. 

3.2 GROUNDWATER MONITORING 

-

Samples collected during the groundwater monitoring event were analyzed using GC/MS 
methods by BATCO. Concentrations of cis-Dioxathion were detected in the groundwater 
samples collected from monitoring wells MW -4 and MW -9. Concentrations of trans
Dioxathion were detected in the groundwater sample collected from monitoring well 
MW-8. Concentrations of total Dioxathion (i.e. the sum of the concentrations of cis
Dioxathion and trans-Dioxathion) above the target remediation goal (TRG) of 54.8 were 
not detected in the groundwater samples collected from the site. The TRGs are found in 
the Tier 1 Target Remedial Goal Table of the Final Regulations Governing Brownfields 
Voluntary Cleanup And Redevelopment In Mississippi, published by the Mississippi 
Commission on Environmental Quality and adopted May 1999 and revised March 2002. 

Concentrations ofDioxenethion were detected in the groundwater samples collected from 
monitoring wells MW-4, MW-6, MW-7, MW-8, MW-9, and MW-11. There is not a 
TRG for Dioxenethion. 
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Neither Dioxathion isomers nor Dioxenethion were detected in the groundwater samples 

collected from MW-1, MW-2, MW-3, MW-5, and MW-10. 

Eight VOCs were detected in the groundwater sample collected from MW-4. Four of the 

eight VOCs, benzene, carbon tetrachloride, chloroethane, and chloromethane were 

detected at concentrations exceeding their respective TRGs. 

Twenty-eight VOCs were detected in the groundwater sample collected from MW-8. 

Fourteen of the 28 VOCs were detected at concentrations above their respective TRGs. 

Three VOCs were detected in the groundwater sample collected from MW-9. One of the 

three VOCs detected in the sample collected from MW-9 was above its TRG. 

Two VOCs were detected in the groundwater sample collected from MW -11. One of the 

two VOCs detected in the groundwater sample collected from MW -11 was above the 

applicable TRG. 

VOCs were not detected in the groundwater samples collected from monitoring wells 

MW-7 and MW-10. 

One SVOC was detected in the groundwater sample collected from MW -8 at a 

concentration less than its TRG. SVOC were not detected in the groundwater samples 

collected from MW-7, MW-9, MW-10, and MW-11. 
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4.0 FINDINGS AND CONCLUSIONS 

ESI (J) 

The fmdings and conclusions of this report are based on, or reasonably ascertainable 
from, published information, field observations, and the results of specific laboratory 
analyses. 

• Groundwater beneath the site tends to mimic surface topography. In the 
active portions of the plant operations, the potentiometric surface indicates the 
presence of a southwest to northeast trending divide. Groundwater northwest 
of the divide would tend to move northwestward towards Green's Creek. 
Groundwater southeast of the divide would tend to move southeastward. 
North of Green's Creek, the potentiometric surface indicates that groundwater 
in the uppermost saturated interval moves generally southward towards 
Green's Creek. 

• Dioxathion isomers, Dioxenethion, VOCs and SVOCs were not detected in 
the groundwater samples collected from monitoring well MW-5. Monitoring 
well MW -5 is located immediately downgradient of the landfill. The 
analytical results for the samples collected from monitoring well MW -5 do 
not indicate that Dioxathion isomers, Dioxenethion, VOCs and/or SVOCs are 
migrating from the landfill via groundwater in the uppermost saturated 
interval. 

• Concentrations of Dioxathion isomers were detected in samples collected 
from MW-4, MW-8 and MW-9 at concentrations less than the TRG. 
Monitoring well MW -8 is located northwestward of the former Dioxathion 
production area. Monitoring well MW -11 is located southward, and 
downgradient, of the wastewater sludge pits. Concentrations of Dioxenethion 
were detected in the groundwater samples collected from MW-4, MW-6, 
MW-7, MW-8, MW-9, and MW-11. There is no TRG for Dioxenethion. 

• Concentrations of VOCs above their respective TRGs were detected in 
groundwater samples collected from MW-4, MW-8, and MW-9. Monitoring 
well MW -4 is located southward, and downgradient, of the wastewater sludge 
pits. As stated above, monitoring well MW -8 is located northwestward of the 
former Dioxathion production area. Monitoring well MW -9 is located 
eastward of the former Dioxathion production area. 
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Based on the information obtained during the completed portions of the site investigation 

Eco-Systems recommends the following: 

• Groundwater samples should be collected from monitoring wells MW -4, 

MW-8, MW-9, and MW-11 to confirm the presence and concentrations of 

VOCs. These confirmation samples are scheduled to be collected on February 

11,2003. 

Pending review and approval ofMDEQ, Eco-Systems recommends the following: 

• Staff gauges should be re-installed in Green's Creek to provide necessary 

information to evaluate the relationship, if any, between the uppermost 

saturated interval and Green's Creek. 

• Schedule technical discussion between Hercules/BATCO and MDEQ/MSCL 

to consider raising the method detection limit for Dioxathion from 1 ppb to 10 

ppb. 

• Proceed with the completion of Hercules' Site Investigation Work Plan (Eco

Systems, February 1999) with the following modifications: 

• Field observations and topography will be used to establish the boundaries 

of the landfill instead of excavating test pits. 

• Schedule technical discussion between Hercules and MDEQ to define the 

objectives of the geophysical investigation that has been requested by 

MDEQ. 

• Surface water samples should be collected from the staff gauge locations 

along Green's Creek to evaluate the potential for discharge to the creek of 

groundwater containing Dioxathion and VOCs. 

• Investigate the potential for non-aqueous phase liquids (NAPLs) in areas of 

elevated VOC concentrations. 
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TABLE 1 
SUMMARY OF GROUNDWATER ELEVATION DATA 

December 4, 2002 
Hercules, Incorporated 
Hattiesburg, Mississippi 

WELL NO. 
TOC ELEVATION WATER DEPTH GROUNDWATER 

(ft.)l (ft)2 ELEVATION (ft.) 

PERMANENT MONITOR WELLS 

MW-1 174.12 5.15 168.97 

MW-2 160.07 5.50 154.57 

MW-3 160.03 6.04 153.99 

MW-4 159.75 9.92 149.83 

MW-5 160.99 8.05 152.94 

MW-6 174.05 7 .73 166.32 

PIEZOMETERS 

TP-1 172.18 4.54 167.64 

TP-2 171.72 10.81 160.91 

TP-3 169.74 8.90 160.84 

TP-4 163.64 3.92 159.72 

TP-5 160.54 7.42 153.12 

TP-6 158.63 6.69 151.94 

TP-7 167.17 8.77 158.40 

TP-8 183.79 13.65 170.14 

TP-9 163.44 6.35 157.09 

TP-10 179.69 13.81 165.88 

TP-11 162.26 8.26 154.00 

TP-12 159.95 9.87 150.08 

TP-13 156.99 6.83 150.16 

TP-14 164.35 6.90 157.45 

1 TOC = "top of casing" measured relative to mean sea level (ft. MSL). 

1 Water depth is a relative depth measured from the TOC. 

> Date water level survey was completed is presented in parentheses for each site. 
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TABLE2 
SUMMARY OF PROTOCOL SAMPLING ANALYTICAL RESULTS 

October 14,2002 

Well 

MW-1 

MW-4 

MW-5 

Rinsate 

Hercules, Incorporated 
Hattiesburg, Mississippi 

c ... ,. .. Oatlons .......... I {ppb) 

MSCL 1 BATCOz 
Isomer HPLC/MS I HPLC/UV GC/MS 

Dioxenethion nd3 

cis-Dioxathion nd 
trans-Dioxathion nd 

Dioxenethion 32 
cis-Dioxathion nd 
trans-Dioxathion nd 

Dioxenethion nd 
cis-Dioxathion nd 
trans-Dioxathion 0.92 

Dioxenethion nd 
cis-Dioxathion nd 
trans-Dioxathion nd 

1 - MSCL = Mississippi State Chemical Laboratory 

2- BATCO =Bonner Analytical & Testing Company 

nd nd 
nd nd 
1.5 nd 

25 19.22 
nd 4.80 
nd 1.61 

nd 5.09 
nd 1.70 
10 1.44 

nd nd 
nd nd 
nd nd 

3 - nd = Analyte not detected at or above the practical quantitation limit. 
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SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 
December 4 and 5, 2002 

Jlercules,lncor.porated 
Jlatt/esburg, Mississippi 

in parts per 
MW-1 I MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 MW-10 MW-11 I TRG1 

nd nd nd 3.34 nd nd nd nd 12.8 nd 5 
nd nd nd nd nd nd nd 53.9 nd nd nd 

totaL I nd nd nd 3.34 nd nd nd 53.9 12.8 nd 5 I 54.8 

12.9 nd 1.12 9.57 94.3 5.9 nd 50.3 na 

nal na na nd na na nd 17 5.92 nd nd 
na na na 14 na na nd 6900 9.15 nd 114 
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TAB~3 

SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 

December 4 and S, 2002 
Hercules, Incorporated 

Hattiesburg, Mississippi 

Concentrations In parts per billion (ppb) 

MW-1 I MW-2 MW-3 MW-4 MW-5 MW-6 MW-7 MW-8 MW-9 

na 
na 

na 
na 

na 
na 

1.81 na 
na 

na 
na 

na na na nd na na 

1 -Target Remediation Goals are taken from the Tier 1 Target 

nd 
nd 

Brownfie!ds Voluntary Cleanup and Redeye!opment In Mississippi, MDEQ, March 2001. 

Bold Text indicates concentrations above applicable TRGs 

2 - nd = Analyte not detected at or above the practical quantitation limit. 

3 - na = Not analyzed 
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SAMPLING AND ANALYSIS PROTOCOL FOR THE 

DETERMINATION OF DIOXATIDON IN WATER 

Recent results of analyses of well water samples from the Hercules Incorporated plant in 

Hattiesburg, Mississippi, have exhibited a wide range in the levels of dioxathion reported. 

Discussions among representatives from the analytical laboratories demonstrated that the samples 

analyzed to date were not true split samples and that the analytical methods were applied 

differently. In order to minimize the effects from different water samples and from inconsistent 

application of the analytical methods, the following protocol has been assembled by agreement 

between Hercules Incorporated and the Mississippi State Chemical Laboratory. This protocol 

will be used in a study to determine the proper sampling and analysis methods to be used for all 

future water monitoring programs at the Hattiesburg plant. 

1.) SAMPLE COLLECTION 

Water samples will be withdrawn from the well using a peristaltic pump with Teflon 

tubing. The contents of the bailer will be placed into a large glass or Teflon container (one 

gallon, or more, in size). The container should have a Teflon-lined screw cap. Successive bailers 

of water will be removed from the well and placed into the container until there is enough water 

to supply split samples to each laboratory participating in the study. The contents of the large 

container will then be mixed thoroughly. After the composited water sample in the large 

container has been mixed, equal amounts of water will be poured into each sample jar. The 

sample jars should have Teflon-lined screw caps. This procedure will be repeated for each well. 

Each analytical batch of a given matrix (up to 20 samples) will require the analysis of a 

method blank, Laboratory Control Standard (LCS), Matrix Spiked sample (MS) and Matrix Spike 

Duplicate (MSD). Alternately , a duplicated sample may be substituted for the (MSD). The MS 

and the MSD are counted as part of the analytical batch (aka Sample Delivery Group) which may 

be held open for up to seven (7) days. 

Water samples collected from Wells #1, #4 and #5 will be submitted in duplicate 

to each laboratory. That is, two separate sample jars from Well #1, Well #4 and Well #5 

will be filled and sent to each laboratory for analysis. 

NOTE: The sample collected for the MS/MSD will require six (6) one-liter samples. 

2.) EXTRACTION OF SAMPLES 

3.) 

All samples will be extracted with methylene chloride following the details 

described in the latest revision of U.S. EPA SW-846 Method 3510 C. The solvent should 

be exchanged into hexane, and all extracts will be adjusted to a final volume often 

milliliters (10 mL) before analysis. 

CLEANUP OF EXTRACTS 

10/02/2002 
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4.) 

5.) 

In order to minimize interferences in the determination of dioxathion, sample 
extracts that appear to contain interferences will be cleaned up using the latest revision of 
U.S. EPA SW-846 Method 3620, Florisil Cleanup. The volume of eluting solvent 
necessary for quantitative recovery of dioxathion from the Florisil column will be 
determined in each laboratory using the dioxathion and dioxenethiol reference standards 
supplied for calibration of the GC methods. 

SULFUR CLEANUP 

If there is significant interference from sulfur compounds, the extracts may be 
cleaned up according to U.S. EPA SW-846 Method 3660, copper option. 

ANALYSIS OF EXTRACTS 

Previous work performed by Bonner Analytical and Testing (BATCO) has 
revealed that trans dio:xathion undergoes thermal degradation in the Gas Chromatograph 
column therefore the protocol is changed to a lower temperature analytical method. For 
All sample extracts will be analyzed by High Performance Liquid Chromatography 
(HPLC)) using a Photo Diode Array (PDA), operated in. U.S. EPA SW-846 Method 
8321 A will be used as general guidance for HPLC methodology .. A five-point 
calibration curve will be used to calculate the results of analyses. The lowest point on the 
calibration curve should be equal to, or slightly higher than, the limit of detection of the 
GC-PDA system. The highest point on the calibration curve should be the end of the 
linear portion of the PDA response profile. All laboratories will follow the QNQC 
criteria described in the analytical method. Those results will be stored at each laboratory 
for review at a later date, if necessary. 

Instrumentation 
HPLC- Hewlett Packard Model10980 Series II Liquid Chromatograph 
with Diode Array Detector 
Fluoresence Detector Hewlett Packard Series 1100 HPLC Column: 
Supelco Discovery C18, 250 mm X 4.6 rnm ID, 5 J.Ull Particle Size. 

Method Parameters 
Mobile Phase : !socratic, 30% Deionized water and 70 % Acetone 
Flow: 1.2 mls/min 
Injection Volume: 25 ~s 
Run Time: 20 Minutes 
Oven Temperature 35 oc 
Detector Wavelengths 
Diode Array: Excitation at 200, 210 and 270 nms 
Fluorescence: Excitation at 250 nms, Emission at 410 nms 

Surrogate/Internal Standards: A surrogate will be chosen that does not coelute with any 
dioxathion isomer. Internal standards may or may not be used. 

1 0/02/2.002 
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6.) CONFIRMATION OF ANALYSES 

The preferred method for qualitative and quantitative confirmation of dioxathion 
and dioxenethiol is Liquid Chromatography/Mass Spectra analysis (LC/MS), however 
the present time Bonner Analytical and Testing does not own an LC/MS instrument. 
Therefore, for qualitative and quantitative confirmation of the dioxathion results, all 
sample extracts will be analyzed by Bonner Analytical and Testing using gas 
chromatography-mass spectrometry (GC-MS) using the latest revision ofU.S. EPA SW-
846 Method 8270, or an equivalent mass spectrometry system that is deemed appropriate 
to give equivalent results. A five-point calibration curve will be used to calculate the 
results of analyses. The lowest point on the calibration curve should be equal to, or 
slightly higher than, the limit of detection of the GC-MS system. The highest point on the 
calibration curve should be the end of the linear portion of the MS detector response 
profile. All laboratories will follow the QNQC criteria described in the analytical 
method. Those results will be stored at each laboratory for review at a later date, if 
necessary. If significant differences are observed between Bonner Analytical & Testing's 
results and Mississippi States University Chemical Laboratory'results, BATCO will send 
the extracts of these samples to a third party laboratory to investigate the reasons for 
these differences. 

GC column: 30-meter X 0.25-mm (or 0.32-mm) DB-5 fused silica capillary 
column, as specified in Paragraph 4.1.2 in U.S. EPA SW-846 Method 8270. 

GC oven and injector conditions: 
846 Method 8270. 

As specified in Paragraph 7.3 in SW-

The specifications given in Method 8270, Section 4.0, "APPARATUS AND 
MATERIALS," and Section 5 .0, "REAGENTS," will be followed. The guidance in 
Section 7 .0, "PROCEDURE" will be used to perform the GC separations and GC/MS 
identification and quantitation. Specific criteria for peak identification are given in 
Section 7.6 of the method. The characteristic ions, both primary and secondary ions, 
listed in Table 1 of the method will be used. For cis and trans dioxathion and 
dioxenthiol, the primary ion is rnlz 97 with secondary ions at m/z 125, 270, and 153. 
Instrument tuning criteria are given in Table 3 of the method. For the Internal Standard, 
chrysene-d12 is recommended because it meets the retention time criteria set forth in 
Section 7.3 .2. 

7.) GENERAL COMMENTS 

a.) All samples will be extracted and analyzed within the normal holding times for 
organophosphorus compounds. 

b.) The dioxathion standard to be used by all laboratories will be supplied by the 
Hercules Incorporated. 

10/02/2002 
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. c.) 

d.) 

Water samples spiked with cis or trans dioxathion or dioxenethiol will be 
prepared by the Mississippi State Department of Environmental Quality 
(MSDEQ) personnel and distributed to each laboratory for inclusion in this study. 

Within three weeks of receipt of samples, all results of analyses and all 
confirmatory results will be reported to MSDEQ, who will collate them and 
distribute the results to the participating laboratories. 

e.) A meeting will be held to review the results of analyses and to decide the next 
step in the implementation of the analytical methods to be used in monitoring 
well water samples from the Hercules Incorporated Hattiesburg plant. 

f.) After its approval of this sampling and analysis protocol, MSDEQ will determine 
the time frame for the completion of all sampling and analysis activities and will 
set the date and time of the review meeting. 

g.) Only results greater than or equal to the Limit of Quantitation will be reported. 
The numerical sum of the cis and trans isomers of dioxathion will be reported as 
dioxathion. Dioxenethiol will be reported as separate compound. 

10/0212002 
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1-+--+.~~~-INSIOE DIAMETER OF' SURFACE CASING _ __........,..._ _______ _ 

_....,...,_ __ TYPE OF PROTECTIVE CASING ___ ~~:..A...;;;;:L.. ________ _ 

1~-J---DEPTH OF' PROTECTIVE CASING BELOW GROUND_--"tJ.;..;'=------

1---f..,..:to:...__-- INSIDE DIAMETER OF' RISER PIPE_...:\_"-----------

1--:r---- TYPE OF RISER PIPE ___ -f1':._!J;...C..;;;;;..... __________ _ 

1-7"1--fl;.._...t---- DIAt.AETER OF' BOREHOLE __ ...,~;h;;~_." ______ --:---+----

~.Llc.) -1--- TYPE OF BACKFILL ij 1 S l Sa ( ,J. ":. 
~---ELEVATION / DEPTH TOP OF\SEAL 1 

-+----TYPE OF SEAL. ___ 6..r.:~c..:r.:=-c:o.;;;J;~~e. ..... w.b~r-10...-_-..... #~'--c::l~\:..c:-..... f,...-=-5.:::_-_-_-_-_-_-_-_ --= 
-+---- ELEVATION / DEPTH BOTTOM OF SEAL _ __.a~'---------

6. 0 tlf 
K"--1----DEPTH OF TOP OF SAND PACK----"'~=----------

·l----TYPE OF SAND PACK _ __:Z:.;~;;;..,~J&<C=.-..:'S:;.:A..:o=:..:J.::;,),.. _______ _ 

ELEVATION / DEPTH TOP OF SCREENED SECTION ----"Z.:..;• '=--'-----

\ I \'' ovc_ 
1r-"--H~r----TYPE OF SCREENED SECTION _ ..... l..,.a:...--~=.:.'\:::.c-+...._ __ -r;......;;;...-.. ____ _ 

a-....... """"'+---DESCRIBE OPENINGS 10- .s\ 0 -\-

----~=-~~~---------
INSIDE DIAMETER OF SCREENED SECTION __ ....:\.;,_

1
'---------

ELEVATION / DEPTH BOTTOt.A OF SCREENED SECTION ___ , Z..,-.,.;:(.:;..'_' ---

~.;.;..4---- LENGTH OF' BLANK SECTION _______ F_\:..;:":;..:~~\....;;;._ _______ _ 
-v,,.,.,.,..,j---- ELEVATION/DEPTH BOTTOM OF PLUGGED BL.A.NK SECTION I 'Z, G '' 

·:::::.·.·. ·::::.·::·~· ---ELEVATION/DEPTH BOTTOM OF SAND COLUt.AN 1~ 1 

::·:::::::::::::::::::::::::::::: TYPE OF BACKFILL BELOW OBSERVATION PIPE::.:w:·~J~~~-v""-,._-~~~:::~~~-= 

" '------- ELEVATION/DEPTH OF HOLE ____ ..;....~. ____________ _ 
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Collection Log 
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Project Name: Hercules BoringiD: MW-1 
~~-------------------------

Project Number: HER99072 Site Location: Hattiesburg, Mississippi 

Start Date: 10/14/2002 FinishDate: 10114/2002 Water Level Measurements 

Sample Technician: Charles Coney and Rodney Sartor Date Time Water Level (TOC) 

~~ampleMclh~~p=~=·==·~~~~--------------------------- 10114/2002 9:31 5.53 

WellDiameter: 2" =-------------------------------------
Total Depth ofWcll: ..:.1..:..7------------------------------------
Approximate Depth ofWater Column 

(h= TD of well- water level [TOC]): ..:.1.:..:1.:.:..47:..._ ______________________ ____:.. 

I Calculated Well Volume (V=6h<P) 
(V =volin gal; D =well diam. in ft): ..:1.;.;..9 __________________________ _ 

I WELL DEVELOPMENT/PURGING DATA 

Cumulative 
Specific 

Temperature Turbidity D.O. ORP 
Date/Time pH Conductivity Comments 

Volume (gal) 
(umohs) 

(Celsius) (NTU) (mg/1) (mv) 

10114/2002 10:20 2 6.19 125.6 20.5 13.7 

( 10:30 6.14 74.9 20.7 13.7 

i 10:40 6.05 140.2 20.8 13.2 

11:02 6.06 129.5 22.5 13.3 

I 
11:15 5.91 127.0 22.5 14.3 

I 

I 

I 
I 

I 

I 

Sample Identification: --------------------------------- GROUNDWATER SAMPLE CONTAINERS 

Date Time Sample Container Preservative 

Weather Conditions During Sampling:. _______________________ __ 10114/2002 11:30 

c~ .. ' cnts: 
( ;P ,b~-:---------------------0-ate_: _____________________ _ 

-------------------
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Eco-Systems, Inc. «> 
j onmental Engineers and Scientists 

Groundwater Sample 
Collection Log 

Page...l.of_l.. 

Project Name: Heroules Boring ID: MW-4 
~~-------------------------Project Number: HER99072 

Start Date: 10/14/2002 Finish Date: 10/14/2002 
Sample Technician: Charles Coney and Rodney Sartor 

~~am~eMdhod~~~~~·~tic~Pume~~---------------------------
Wen Diameter: 2" 

~-----------------------------------
1 Total Depth ofWell: ..::1.::.5-----------------------------------
' Approximate Depth ofWati=r Column 

(h= TD of well- watl=r level [TOC]): _4;..;;..60-"---------------------------
\ Calculated Wen Volume (V=6h<P) 
' (V = volin gal; D =wen diam. in ft): 0.8 -----------------------------

Site Location: Hattiesburg, Mississippi 

W ati=r Level Measurements 

Date Time Water Level (TOC) 

10/14/2002 12:24 10.40 

I WELL DEVELOPMENT/PURGING DATA 

Cumu1ati.ve Specific 
Temperature Turbidity D.O. ORP Date/Time 

Volume (gal) pH Conductivity 
(Celsius) (NTU) (mg/1) (mv) 

Comments 
(umohs) 

10114/2002 12:~ 0.5 6.07 644.0 22.7 7.18 
~ 12:50 1.0 6.16 621.0 21.7 5.03 

; ..JW 12:55 125 6.12 566.0 21.7 4.67 
I 

I 
I 

I 
I 
! 

I 

I 

\ 
I 

I 

I 

Sample Identification: ------------------------------- GROUNDWATER SAMPLE CONTAINERS 
Date Time ~e Container Preservative 

Weather Conditions During Sampling: ___________ _ 10114/2002 13:05 

C~ents: 

\ .~l~e-:-----------------D-at-e:--------------------
-------------------



Eco-Systems, Inc. <!) 
( ~j,onmenlal Engineers and Scientists 

\ __/, 
I 

Groundwater Sample 
Collection Log 

Page.l_of_j_. 

l Project Name: Hercules Boring ID: MW-5 
~~-------------------------

Project Number: HER99072 Site Location: Hattiesburg, Mississippi 

Start Date: 1011412002 Finish Date: 1 011412002 Wattr Level Measurements 

Date Time Water Level (TOC) 

1011412002 13:47 8.7 

J Sample Technician: Charles Coney and Rodney Sartor 

~~SampkM~~~p~~=·==ti=·c~Pump==~-----------------------------

Well Diameter: -=2~" -----------------------------
] Total Depth ofWen: ..:.1.:::.5 _______________________________ _ 

Approximate Depth ofW atJ:r Column 

6.3 

1 

(h= TD of wen -water level [TOC]): 

Calculated Wen Volume (V=6hcP) 
(V =volin gal; D= wen diam. in ft): ...:1.:.:.1 ________________ _ 

I 
WELL DEVELOPMENT/PURGING DATA 

Cumulative 
Specific 

Temperature Tmbidi.ty D.O. ORP Dateffime pH Conductivity Comments 

I Volume (gal) 
(umohs) 

(Celsius) (NTU) (mg/1) (mv) 

I 
1011412002 14:05 . 6.68 484.0 26.2 3.28 

r~ 14:16 6.78 483.0 25.8 2.35 

14:20 6.72 396.0 25.5 2.52 

14:22 6.71 896.0 25.2 1.69 

I 
14:25 2.5 6.72 560.0 25.1 1.61 

14:30 3.5 6.64 734.0 25.3 1.43 

14:34 6.64 428.0 24.9 2.87 

I 
14:37 6.6 555.0 24.6 1.60 

14:41 4 6.54 325.0 24.6 1.67 

14:44 6.51 294.0 24.7 2.28 
I 14:46 4.5 6.62 416.0 24.4 1.61 

14:49 4.75 6.47 442.0 24.6 1.76 

Sample Identification: -------------------------- GROUNDWATER SAMPLE CONTAJNERS 

Date Time Sample Container Preservative 

Weather Conditions During Sampling: ---------------------- 1011412002 14:50 

~l;~=-D_= ________________ D_at_e_: ________________ ___ 

------------------



( )!!~:!,~~=·-<D 
Groundwater Sample 

Collection Log 
J 

i Project Name: Hm:ules BoringiD: 
Project Number: HER99072 Site Location: 

Start Date: 10114!2002 Fmish Date: 1 0114!2002 l Sample Technician: Charles Coney and Rodney Sartor II 
~~Sample~fu~~p~~=·==·~c~Pwnp~~------------------~· r·------
WeU Diameter: .=2_" ---------------------------------] TotalDepthofWell: ...;;.1.;;..8 ____________________ _ 

Approximate Depth of Water Column 

9.95 

l 
(h= TD of well - wak:r level [TOC]): 

Calculated Well Vohune (V=6h<P) 
(V =volin gal; D =wen diam. in ft): ..:.1.:.:...7 __________________ _ 

WELL DEVELOPMENT/PURGING DATA 

Cumulative 
Specific 

Temperature Turbidity Date/Time pH Conductivity 

I 
Volume (gal) 

(umohs) 
(Celsius) (NTIJ) 

10114!200216:00 6.72 110.6 24.9 1.93 
( .. 

+.! 16:03 5.75 118.5 24.6 1.58 
1 . 16:05 5.68 104.2 24.5 126 

16:08 5.56 147.7 24.4 126 

I 
16:09 5.61 120.2 24.2 1.09 
16:11 5.57 181.7 24.0 126 
16:13 5.63 80.0 23.9 1.48 

I 16:15 5.55 170.0 24.0 1.30 
16:17 5.57 186.8 24.2 1.18 
16:19 5.49 184.8 24.1 1.05 

l 
I 

. 

Sampleldentification: -----------------
Date 

Weather Conditions During Sampling:. _____________ _ 10114!2002 

( C'n~ents: 

~-~~-:----------D-m_e_: -------------

------------

Pagej_of_.!. 

W ak:r Level Measurements 

Date Time Water Level (TOC) 

10114!2002 15:52 8.05 

D.O. ORP 
Comments (mgll) (mv) 

' 

GROUNDWATER SAMPLE CONTAINERS 
Time Sample Container Preservative 

16:22 



Eco-Systems, Inc. 

( mental Engineers and Scientists 

Groundwater Sample 
Collection Log 

Pagej_of_j_. 

·Project Name: 

Project Number: 

Hercules 

HER99072 
BmmgiD: ~MW~-~~-----------------------------------
Site Location: Hattiesburg, Mississippi 

Start Date: 12/4/02 Finish Date: ...:.1:::.21..::.'4/.=02=---------

1 Sample Technician: ..::;C;::harl=cs:,.;Con::::=::::.CV~-------------
\ Purge/Sample Method: .:.P.;:::cristal~· :::ti:::.c.!.Purn:::.~P~--------------
W~Dmmcmr. ~2-"---------------------

I Total~ofW~: ~2~0.::::.5 ________________________ ___ 

! Approximate Depth ofWatct Column 
(h~ TD of well- water level [TOCD: ...:1.:;;5·::::35::...,_ ___________ ___ 

I 
Calculated Well Volume (V=6h.:P) 
(V ~volin gal; D =well diam. in ft): ~2~.6:,_ ____________ _ 

WElL DEVELOPMENT/PURGING DATA 

Cumulative 
Specific 

T empetature Turbidity Date/Time 
Volume (gsl) 

pH Conductivity 
(Celsius) (NTtJ) 

(umohs) 

12/4/02 10:04 2.5 6.70 198.1 19.1 9.4 

( 
~ 10:21 5.0 6.70 181.5 19.6 8.9 

10:42 7.5 6.71 170.8 20.4 9.0 

-

Sampleldentification: ..:;.MW;.::::.;..:.·-=1 ________________ _ 

Date 

Weather Conditions During Sampling: cloudy and warm, low 60's 12/4/02 

Comments: _Delivered sample directly to Glenn Jones of Bonner Laboratory __ 

Wamr Level Measurements 

Date Time Water Level (TOC) 

12/4/02 9:10 5.15 

D.O. ORP 
(mgll) (mv) 

Comments 

136 

0.91 

0.69 

I 

GROUNDWATER SAMPLE CONTAINERS 
Time Sample Container Preservative 

10:45 1 LAmber none 



£co-Systems, Inc. <:!> 
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Groundwater Sample 
Collection Log 
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I Project Name: Hercules Bmfugll}. ~MNV~-~2-----------------------------------------------------
Project Number: HER99072 

Start Date: ..;;1.::21....:.;4/0.=.:2=---....._-- Finish Date: ..;;1.::21~4~..;;.;;02=-----

1 

Sample Technician: -=C=barl=es:..:C::..:o:::nev::..!.-_______________________ ~--------------------------------
Purge/Sample Method: .:.Peristal=· =tic::.:Pum:...:::LP----------------------------------------------------------

W~~un~ ~2-"-----------------------------------------------------------------
! Total Depth of Well: ..:2.=.:0·=-5 ------------------------------------------------------
Approximate Depth ofWatcr Column 
(h= TD of well- water level [fOC)): .:.14.;.;.9:...:5;...... _______________________________ _ 

·! Calculated Well Volume (V=6hcP) 
(V"" vol in gal; D = well diam. in ft): ~2;.::..5 __________________________________________ _ 

Site Location: Hattiesburg, Mississippi 

Warer Level Measurements 
Date Time Water Level (TOC) 

12/4/02 15:18 5.55 

15:21 5.70 

15:25 5.70 

I WElL DEVELOPMENT/PURGING DATA 

Cumulative 
. Specific 

Temperature Turbidity D.O. ORP Date/Time 
Volume (gal) 

pH Conductivity 
(Celsius) (NTIJ) (mg/1) (mv) 

Comments 

' (umohs) 

j 12/4/02 15:25 0.25 5.77 104.6 19.8 5.6 3.40 

' 15:30 0.5 5.76 103.4 19.8 5.8 2.72 
;j 15:35 0.75 5.68 103.1 19.7 6.7 2.52 "' ~~ 15:40 1.0 5.60 102.9 19.8 4.1 1.98 

I 

l 
l 
! 

j Sunple Identification: .::MNV:=..:..:...-.=2 ___________________________________ _ GROUNDWATER SAMPLE CONTAINERS 
Date Time SIUIUlle Container Preservative I Weather Conditions During Sunpling: very cloudY. bree2iYz lower 60's 12/4/02 15:45 1 Lamber none 

I 
Comments: _Delivered sunp1es directly to Bonner Analytical. ________ _ 

/ -,,., __ -)-~-: -,.~---,~-r'--Date-: -,').-1-1 ~-%..--4 __ _ 

·,J) 

! 



Eco-Systems, Inc. <f> 
1 ~ottmental Engineers and Scientists 
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Groundwater Santple 
Collection Log 

Page..1_of_l 

] Project Name: Hercules 
BomgiD: ~~~-~3 ________________________ ___ 

Project Number: HER.99072 Site Location: Hattiesburg. Mississippi 

Start Date: 12/4/02 Finish Date: -=12;;;./4..;;../02=-----

l Sample Technician: ....;:C=barl=es;;..C;;;.;o;;::n;;;.cv~-----------------

Purge/Sample Method: ..=.Pe=ristal=' =ti=-c.:..:Pwn=P~:.-----------------

W~~am~ ~2-"--------------------------------

! Tmu~iliofWell: ..=.18~------------------------------
Approximate Depth ofWater Column 

(h= TD ofw~-water level [TOC]): _:1..:,;1.:..:.7:::.5 ------------------

1 
Calculated Well Volume (V=6hcP) 

, (V- volin gal; D =well diam. in ft): ..=2;;.;.0:.,__ ______________ _ 

l 
WElL DEVELOPMENT/PURGING DATA 

Cumulative 
Specific 

Temperature Turbidity 
Date/Time 

Volume (gal) 
pH Conductivity (Celsius) (NTU) 

(umobs) 
I 12/4/02 14:42 0.5 6.70 122.3 19.8 16 I 

( 
--: 14:45 0.75 6.70 131.6 19.5 8.8 

··. lJ 14:50 1 6.70 119.6 19.5 7.4 

~~ 14;55 1.5 6.70 118.2 19.4 8.2 

I 

I 

I 

' 

I 

Sample Identification: =MW~-..::.3 ______________________ __ 

Date 

Weather Conditions During Sampling: very cloudy, breezy. lower 60's 1il4102 

Comments: _Delivered sample directly to Bonner Laboratory ______ _ 

Water Level Measurements 

Date Time Water Level (TOC) 

12/4/02 14:35 6.25 

14:42 6.25 

D.O. ORP 
(mgll) (mv) 

Comments 

2.90 

2.47 

2.22 

2.02 

GROUNDWATER SAMPLE CONTAINERS 

Time Sample Container Preservative 

15:00 1 Lamber none 
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Groundwater Sample 
Collection Log 
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Project Name: Hercules BoringiD: MW-4 
~~---------------~------Project Number: HER99072 

Start Date: 12/4/02 Finish Date: .:1;:;2/.=.;5f.::02=-----
Sample Technician: .:C::::harl=cs::..:Co=nev::.r.. __________ _._ __ _ 

Purge/Sample Method: ..:.P..::eristal::· :=ti:::.c:..;Pum:::.~P~-------------

WeUDiam~r. ~2~"-------------------, Total Depth ofWell: -=1=8-=.5 ________________ _ 

:Approximate Depth ofWater Column 

(h- TD ofwcll-watcrlcvel [fOC)): ..:::8:::..58=--------------
, Calculated Well Volume (V=6h<P) 
;(V =volin gal; D =well diam. in ft): ..:.1.:::.5 _____________ _ 

Site Location: Hattiesburg, Mississippi 

Water Level Measurements 
Date Time Water Level (TOC) 

12/4/02 10:27 9.92 

12/5/02 12:45 9.67 

12/5/02 12:55 9.71 

WELL DEVELOPMENT/PURGING DATA 

Cumulative Specific 
Temperature Turbidity D.O. ORP Date/Time 

Volume (gal) 
pH Conductivity 

(Celsius) (NTU) (mg/1) (mv) 
Comments 

(umohs) 

12/5/02 12:55 0.2 6.22 382.0 19.6 13 0.87 

( 
13:00 0.3 6.20 367.0 20.0 6.3 0.61 
13:05 0.4 6.18 363.0 20.1 3.4 0.57 
13:10 o.s 6.17 360.0 20.2 2.9 0.51 

Sampleldcntification: .=."MW:::.:.:..-4...:._ _____________ _ GROUNDWATER SAMPLE CONTAINERS 
Date Time Sample Container Preservative 

Weather Conditions During Sampling: cloudy, breezy. lower 40's 1215/02 13:15 ILambers none 
40 mL septa vials HCl 

Comments: _Delivered sample directly to Bonner Laboratory ______ _ 

1~/fl/68. 
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\Project Name: Hercules Boring ID: ..::MW::.;.:..-..:::5 ____________ _ 

Project Number: HER99072 

Start Pate: 12/4/02 Finish Date: ..:1:.21;::5f~02::..._ __ _ 

I 
Sample Technician: ..:C:;::h=ar=lcs=-C:=:o::.:n=.ev!..-_____________ _ 

Purge/Sample Method: ..:.P..:.:eristal=" =fi=.c.:..Pum=P=---------------
Well Diameter: 2" 

~-------------------
1 Total Depth of Well: ..:1.::::8·.:::..5 ----------------
1 Approximate Depth ofWater Column 

(h= TD of well -water level [TOCD: ..:1.;;;0·;..;:45=--------------

l Calculated Well Volume (V=6h<P) 
(V =volin gal; D =well diam. in ft): ..:1.:.:.8:..._ ______ ..._ _____ _ 

Site Location: Hattiesburg, Mississippi 

Water Level Measurements 

Date Time Water Level (TOC) 

12/4/02 11:10 8.05 

12/5/02 13:50 7.40 

12/5/02 14:02 8.14 

WELL DEVELOPMENT/PURGING DATA 

Cumulative 
Specific 

Temperature Turbidity D.O. ORP 
Date/Time 

Volume (gal) 
pH Conductivity 

(Celsius) (NTIJ) (mgll) (mv) 
Comments 

I 
(umohs) 

12/5/02 14:02 0.25 6.82 621 15.2 10 0.49 

' 
~ 14:07 0.75 6.83 319 15.5 9.1 0.43 

14:12 1 6.83 619 15.3 7.3 038 
i 14:17 1.25 6.83 622 15.3 5.4 0.37 

I 
I 

Sampleldentification: ..:::MW::..:.:.-..:::5 ______________ _ GROUNDWATER SAMPLE CONTAINERS 
Date Tune Sample Container Preservative 

W esther Conditions During Sampling: cloudy. breezy. lower 40's 12/5/02 14:20 1Lambers none 

Comments: _Sample was relinquished directly to Bonner Laboratory_· ___ _ 

1 "~"~.~ . re: c:::iJn.u. ... "- -1~ Date: --L/.L.J~ Ql...:..l(?(l~d ~!!0....-----
I_)J) ~-
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I Project Name: Hercules Boring ID: MW-6 
~~----------------------Project Number: HER99072 

Start Date: 12/4/02 Finish Date: ..:.1:.21.=.5f.::::02~-----

! 
Sample Technician: ..:C::!harl:.::cs::..Co::::::.n:::ev.!..---------------
Purgc!Samplc Method: Pcristaltic Pump. volume based 
Well Diameter: 2" 

~----------------------)Total Depth of Well: ..:2:::.3:.2::..5--------------------
1 Approximate Qcpth of Water Column 

(h= TD of well-water level [l'OC)): ...:.1.:..:5·.:.:52=-------------
j Calculated Well Volume (V=6h<P) 
) (V =volin gal; D =well diam. in ft): ..:2::;;:.6:,.._ ____________ _ 

Site Location: Hattiesburg, Mississippi 

Water Level Measurements 
Date Time Water Level (TOC) 

12/4/02 11:07 7.73 

I WElL DEVELOPMENT/PURGING DATA 
I Cumulative 

Specific 
Temperature Turbidity D.O. ORP Datcrrime 

Volwne (gal) 
pH Conductivey 

(Celsius) (NTU) (mg!l) (mv) Comments 
(wnohs) 

I 12/5f02 14:57 2.6 5.47 163 20.4 5.4 1.82 I 

( 
~ 15:10 5.2 5.46 165 20.6 73 1.70 

:J) 15:25 7.8 5.50 167 20.5 4.6 1.75 
' r---Y 

I 
: 

' 

Sampleldcntification: .;;;.MW;;;.;..;.-6....;;_ ______________ _ GROUNDWATER SAMPLE CONTAINERS 
Date Time Sample Container Preservative 

Weather Conditions During Sampling: cloudy. breezy. lower 40's 12/5/02 15:30 1Lambers none 

Co~ents: _Sample was relinquished directly to Bonner Analytical. ____ _ 

I~{C'7(0~ 
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Groundwater Sample 
Collection Log 
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jProjectName: ..:.H:::crc=ul::es;:_ _____________ _ 

ProjectNwm~ ..:.HER9==~90~7~2 ______________ _ 
BoMgiD: ~MW~-~7-------------------
Site Loeation: Hattiesburg, Mississippi 

S1artDate: 12/4/02 Finish Date: ..::1:::21...::'4/..:::02=----- Water Level Measurements 

Date Time Water Level (TOC) 

12/4/02 11:53 13.61 

/Sample Technician: ..:S!::pcn:=cer:::..:T::ric:::h::ell::...._ _____________ _ 

iPurgc/Sample Method: ..:.P.::::eristal:,:::. :::ti:::::.c..:..Pwm=:!Jpt:..---------------
1214/02 15:50 13.68 Well Diameter: 2" 

~-----------------------') Total Depth ofWcll: -=22=·:::.5 __________________ _ 

!Approximate Depth ofWater Column 
(h= TD of well -water level [fOC]): ..:8:::.8:.::..9 ____________ _ 

! Calculated Well Volume (V=6hcP) 

\(V =volin gal; D =well diam. in ft): ...::1.:::.5~-------------
.. 

WELL DEVELOPMENT/PURGING DATA 

Cumulative 
Specific 

Temperature Turbidity D.O. ORP 
Date/Time 

Volume (gal) 
pH Conductivity 

(Celsius) (NTU) (mg/1) (mv) 
Comments 

(wmohs) 

12/4/02 15:50 1.5 4.33 160 21.3 2.0 3.50 

~ ---~ 16:00 1.75 4.27 180 20.5 1.7 2.75 

~. 16:05 2.0 3.78 160 20.2 1.9 2.50 
~ 16:08 2.25 3.80 150 21.4 1.7 3.10 

16:13 2.5 3.78 ISO 21.1 1.9 2.40 

~ 

1 Sample Identification: MW-7 
~~------------------

GROUNDWATER SAMPLE CONTAINERS 
Date Time Sample Container Preservative I Weather Conditions During Sampling: raining. warm, lower 60's 12/4/02 16:20 1Lambers none 

40mL seota vials HCl 
Comments: _Sample was relinquished directly to Bonner analytical. ____ _ 

II "T ~ t::.JUJP O..,......:..:..f:J.!...:./t.L:..liO....::~:.....__ __ _ 



Page.1_of__1. Ef!!:_~stems, Inc. <.Y.> 
( . J""ental Engineers and Scientists 

Groundwater Sample 
Collection Log 

) 

Project Name: Hercules BoringiD: ..:.M.W~·-=8:...-___________ _ 

Project Number. HER99072 Site Location: Hattiesburg, Mississippi 

Start Date: 12/4/02 Finish Date: 12/5/02 ..;;:;:.;;.;..,;;;:;,._ __ _ Water Level Measurements 
,Sample Teclmician: ..::C::::h=arles::;;.:,C=:;o:::n=.ev:.._ _____________ _ Date Time Water Level (TOC) 
'Purge/Sample Method: ..:.P.:::eristal:.:' =ti=.c.:.;Pum=p:.._ ____________ _ 12/4/02 9:35 14.09 
Well Diameter: 2" 

~--------------------ITotalDepthofWell: ..:20::!....------------------
:Approximate Depth ofWater Column 
(h= TD of well -water level [TOC]): ..:;5~.9..:..1 ____________ _ 

1 Calculated Well Volume (V=6hcP) 
\(V- volin gal; D =well diam. in ft): ...:1.:.:.0 _____________ _ 

WELL DEVELOPMENT/PURGING DATA 

Cumulative Specific 
Temperature Turbidity D.O. ORP Date/Time 

Volume (gal) 
pH Conductivity 

(Celsius) (NTU) (mg/l) (mv) 
Comments 

(Uillobs) 

12/5/02 10:57 0.3 5.93 545 21.4 1.0 0.63 

( 
l...~ 11:02 0.40 5.93 543 21.6 1.10 0.6 

~ 11:07 0.50 5.92 543 21.7 0.95 0.55 
~ 11:12 0.60 5.92 545 21.8 1.00 0.52 

I Sample Identification: .;:;M.W=:..·..;;;Sz.:, MS=•.:;;an;;;;d:.::MSD=:;,._---------- GROUNDWATER SAMPLE CONf.AINERS 
Date Time Sample Container Preservative 

t Weather Conditions During Sampling: cloudy, breezy, lower 40's 12/5/02 15:50 40 mL septa vials HCl 

IL ambers none 
Comments: _Relinquished samples directly to Bonner Laboratory ____ _ 
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Collection Log 
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1 Project Name: Hercules Boring ID: MW-9 
~~-------------------------Project Number: HER99072 Site Location: Hattiesburg, Mississippi 

Start Date: 12/4/02 Finish Date: ...:.1::21.:::51..:::02=------ Water Level Measurements 
Date Time Water Level (TOC) 

12/4/02 11:05 11.35 I 
Sample Technician: ...;:C:::harl=cs::..;Co=ncv::.:,_ _____________ _ 

Purge/Sample Method: .:.P.::cristal::. =tic::.:Pum:..=:.r::P _____________ _ 

Wen~ ~2~"--~~---------------- 12/5/02 9-.20 11.32 

12/5/02 9:41 11.34 I
Tmm~mW~: ~2~o ______________________ __ 

Approximate Depth ofWatcr Column 
(b= 1D of wen -water level [TOC)): .::8:::::.6:::,.5 ____________ _ 

J Calculatcd Well Volume (V=6hd2
) 

) (V= volin gal; D -wen diam. in ft): ...:.1.:.::;.5 _______________ _ 

WEll DEVELOPMENT/PURGING DATA 

Cumulative 
Specific 

Temperature Turbidity D.O. ORP Date/Time pH Conductivity Comments Volume (gal) 
(umohs) 

(Celsius) (NTU) (mg/1) (mv) 

12/5/02 9:31 0.25 5.25 151 13.1 3.4 1.55 

~ 
9:36 0.35 5.16 147 14.2 3.2 0.81 
9:41 0.45 5.15 152 13.8 3.7 0.76 
9:46 0.55 5.80 510 16.1 0.9 0.75 
9:51 0.65 5.81 526 15.2 1.1 0.67 
9:56 . 0.75 5.82 532 14.3 1.1 0.71 

10:01 0.85 5.8 545 15.5 1.0 0.47 
10:06 1 5.82 557 16.7 1.0 0.65 

I 

Sample Identification: ..::MW~-~9 ______________ _ GROUNDWATER SAMPLE CONTAlNERS 
Date Time Sample Container Preservative 

Weather Conditions During Sampling: cloudy, breezy, lower 40's 12/5/02 10:15 40 mL SCDta vials HCl 
1Lambcrs none 

Comments: _Samples relinquished directly to Bonner Analytical. ____ _ 

ta./tl(D~ 
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Page_j_of_.1. 

I Project Name; Hercules BoringiD: ..::MW::!!-·..:.10::...... ___________ _ 

Project Number: HER99072 Site Location: Hattiesburg, Mississippi 

Start Date; 12/4/02 Finish Date: ..;;;12~/4..;;./0.;;.:2:..__ __ _ Water Level Measurements 

Date Time Water Level (TOC) 

12/4/02 10:18 9.73 I 
Sample Technician: -=C:.::harl=es::...;C::;.;o:::n~ev:....... _____________ _ 

Purge/Sample Method: .:..Peristaltic=' = ":...:Pum:..=:a:.P--------------
Well Diameter: 2" 

~----------------------
16:00 9.75 

16:11 20:24 

1 

Total Depth ofWell: ..:1~8:::,.5 _________________ _ 

Approximate Depth ofWatcr Column 
(h~ TD of well -water level [TOC]): ..:::8::..:.7..:.7 ____________ _ 

I Calculated Well Volume (V=6h<P) 

\ (V ~volin gal; D =well diam. in ft): ..:1..:::.5:..__ ____________ _ 

i WELL DEVELOPMENT/PURGING DATA 

Cumulative 
Specific 

Temperature Turbidity D.O. ORP Date/Time 
Volume (gal) 

pH Conductivity 
(Celsius) (N11J) (mgll) (mv) 

Comments 
(umohs) 

12/5/02 16:14 0.25 5.34 50.1 19.8 37 0.84 slightly turbid at firsl :it 16:20 0.5 5.41 49.3 20.1 34 0.60 
16:25 0.75 539 47.3 19.7 23 0.62 
16:30 1.0 5.35 46.1 19.6 16 0.68 
16:35 1.25 5.39 45.6 19.5 12 0.74 

Sample Identification: ...:;;MW=..:..;..·-=.1.;..0 --------------- GROUNDWATER SAMPLE CONTAINERS 
Date Time Sample Container Preservative 

Weather Conditions During Sampling:..::m=· n=in::~:s.EZ..;I:::;ow;:..er::..::60.:..'s::._ ______ _ 12/4/02 16:38 40 mL seota vials HCI 

1Lamber none 
Comments: Samples relinquished directly to Bonner Laboratory _____ _ 
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I Project Name: Hercules Boring ID: .=:MW::..:..:..·.:.1.:..1 ____________ _ 

Project Number: HER99072 Site Location: Hattiesburg, Mississippi 

Start Date: 12/4/02 Finish Date: ..::121=..41.::.0:::.:2:...._ __ _ Watr.r Level Measurements 

Date Time Water Level (TOC) 

12/4/02 10:38 7.05 I 
Sample Technician: ..:C:::harl=cs::.C:::::o::::n;::cv.!...-_____________ _ 

Purge/Sample Method: .:..Pcri:s1altic=· =·::..:Pum~::a:P--------------
wen Diameter: 2" =---------------------

]
Total Depth of Well: ...:1.:...7 ______________________ _ 

Approximate Depth ofWater Column 
(h=- TDofwcll -water level [TOC]): ..::.9.:.:;.9.::..5 ____________ _ 

l Calculated WeD Volume (V=6hiP) 
(V =val in gal; D =well diam. in ft): ..:1:.:..7 _____________ _ 

WELL DEVELOPMENTIPURGThTG DATA 

Cumulative 
Specific 

Temperature Turbidity D.O. ORP Date/Time 
Volume (gal) 

pH Conductivity 
(Celsius) (NTU) (mg/1) (mv) 

Comments 
(umohs) 

12/5/02 11:47 0.25 6.71 347 20.2 6.1 0.66 

( :~ 
11:52 0.5 6.70 319 19.8 6.5 0.57 
12:00 1 6.70 300 19.7 13 0.41 
12:03 1.25 6.70 300 19.6 6.5 0.45 

! 

! 

Sampleldentification: .;:.;MW:::.:..:..-...:.1.:..1 ______________ _ GROUNDWATER SAMPLE CONTAINERS 
Date Time Sample Container Preservative 

Weather Conditions During Sampling:..=:cl:::.ou=d::Ly..:an:::d:..;wann=:..-------- 12/4/02 12:10 1Lamber none 

40 mL septa vials HCl 
Comments: _Samples were relinquished directly to Bonner Laboratory ___ _ 
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Miss~sippi State Chemical Laboratory DR. KEVIN L. ARMBRUST 
State Chemist 

\Results are presented for the analysis of dioxathion in four well water samples. The only previous experience the ~aboratory has had with this compound was to perform experiments to qualitatively identify its structural isomers on two occasions. The compounds were characterized by their UV and IR spectra, and were chromatographed both by liquid and gas chromatography (LC and GC). Some infusion and LC experiments with standards were done. No quantitative methods were developed. An extraction method was chosen that is amenable to recovering residues of many pesticides. The samples were buffered and the pH adjusted to 8.0 followed by three extractions with 
methylene chloride. The extracts were combined and then exchanged into acetonitrile containing internal standard ror analysis by HPLCIUV and HPLCIMS. Sample extracts were maintained at 40C. 

[he UV and MS data were taken simultaneously from the same injections of samples. The instrument used was a 
,-nicromass Quattro Micro. The analytical column was an Alltech Altima C-18 (Su), 4.6mm X 250mm and maintained at 35°C. The mobile phase was 75:25 acetonitrile:water, isocratic at 1.0 mllmin. Two UV wavelengths were 
~onitored for the entire run, but residues were quantitated from the 254 nm data for the internal standard and for p1oxenethion. Concentrations of cis- and trans-dioxathion were determined from the 200 nm data. 

( were introduced into the MS by atmospheric pressure chemical ionization at 300°C. The flow rate for the 'r gas was 400 Uhr. The ion chosen for quantitation was m/z 270. 

( 

Results and quantitation levels are reported for samples based on a signal-to-noise ratio of 5:1 for both detection rechniques. 

P.O. Box CR, Mississippi State, MS 39762 (662) 325-3324 FAX .(662) 325-7807 



HPLC/UV RESULTS 

Laboratory Lower Level 
MSCL No. 26,523 26,524 26,525 26,626A 26,5268 Blank of 

Water Quantitation 
MW-5 

Sample ID MW-1 MW-4 Rlnsate MW-5 Duplicate 

I 
Volume 1,000 ml 1,000 ml 625ml 1,000 ml 1,000 ml 1,000 ml 

I 
PARTS PER BILLION 

I Cis-
I dioxathion NO* NO NO NO NO NO 1.0 

Trans-I dioxathion 1.5 NO NO 10 4.3 NO 1.0 

Dioxenethion NO 25 NO NO NO NO 0.30 

j•No = None Detected 

Laboratory Spiked Average 
Spiking Spiked Percent MW-5 MW-5 Net Level Percent Net 

Level Water Recovery Replicate Replicates Found Recovery 

PARTS PER BILLION 

, Cis-
dioxathlon 42 47 112 36 NO 36 85.7 

Trans-
dioxathion 42 43 102 40 7.2 33 78.6 

Dioxenethion 53 69 130 87 NO 87 164 

).l 



HPLCIMS RESULTS 

Laboratory Lower Level 

MSCLNo. 26,523 26,524 26,525 26,526A 26,526B Blank of 
Water Quantitation 

MW-5 
Sample 10 MW-1 MW-4 Rinsate MW-5 Duplicate 

! Volume 1,000 ml 1,000 ml 625ml 1,000 ml 1,000 ml 1,000 ml 

! 
PARTS PER BILLION 

I Cis-
, dioxathion NO NO NO NO NO NO 0.21 

Trans-
dioxathion NO NO NO 0.92 1.0 NO 0.21 

Dioxenethion NO 32 NO NO NO NO 0.53 

Laboratory Spiked Average 
Spiking Spiked Percent MW-5 MW-5 Net Level Percent Net 

Level Water Recovery Replicate Replicates Found Recovery 

I 
PARTS PER BILUON 

Cis-
, dioxathion 42 64 152 45 NO 45 107 

Trans-
dioxathion 42 101 240 59 0.5 58 138 

Dioxenethion 53 84 158 50 NO 50 94.3 
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NAME OF PERSON TO CONTACT: 

,. PARAMETERS FOR ANALYSIS LABORAlORY USE 

. . · .. : \ 
.. - .. , :·· /.,() ~ Tum Around Time 

CONTACT PERSON'S PHONE: ' ; ) FAX: ,- w 
' z 

CONTACT PERSON'S EMAIL: ~ 
CLIENT PROJECT NO. CLIENT P.O.# CLIENT PROJECT NUMBER 8 ~ Project Number 

u. ~ ,. 0 
a: 

~ w 
ID 

- :::!!; 
::J If c z 

SAMPLE DESCRIPTION DATE TIME MATRIX FileiD 

1 jY') [..·V. I .. Vl / I• .. fc._ .... I} _;y-, L · ... ~ 7 ~-rc BT ? .;,. ,.. / '\ ~ 

2 1-f \ .· 
.. 

.. ! .( BT ('/\ 'V' / - t···! ,_ /,- .~ 1360 I. ,, !. ·1,. ·~·· l .·'\ 

3 f ·~ 
. l 'Z. /> -5 i .... 

.. :..,· · .. BT ... .. .. . .. : ·· . . 'i I "'1; :. ·/ · .. ··f .. ..-

4 
I / t./ ( 

,IV'\ 1.--v. s /H .., /J.r: ~ l) 1(; /j,_,/c.: I L) S,::;, ~ . ·r ... .. · ... ' x- , -·:· BT 
5 BT 
6 BT 
7 

; 
BT 

' 

8 BT 
9 BT 

10 BT 
SAMPI:E COLLEC~9RIR~L!,NQUISHED BY: DATE TIME RECEIVED BY: RELINQUISHED BY: DATE TIME RECEIVED BY: 

··f(L • .t• ,,··. ;' t k ·, ,, 
(........ "t ~ - "'"" • ~ • ..·-' 

/5(Yf t:JL /L'@g J.. . - .r . {.,_,_ • .; ,. ~ · .. '\, , Z·lc.. .. ~ 
METHOD OF SHIPMENT (If Any) RELINQUISHED BY: ' ;"; DATE TIME-"". RECEIVED FOR BATCO BY: DATE/TIME 

/iJn: Y. A,·,t.li -1•' --
y -::·i ,Cj :1 "4~ / 6=·· 5'i 5S~Sf7\ 

REMARKS: 0 REQUEST BATCO TO DISPOSE OF ALL SAMPLE REMAINDERS 
(Signature) REVISION NO 1.2 

IF SAMPLE IS DETERMINED TO BE HAZARDOUS, A MINJMUM ADDITIONAL 03/22/01 

CHARGE OF $30.00 PER SAMPLE WILL BE ASSESSED. ' ~ 



Bonner Analytical Testing Company 

CASE NARRATIVE: Hercules 

Semi-volatiles(BNA analysis) 

2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601) 264-2854 Fax: (601) 268-7084 

Samples were collected on December 4th and 5th from Hercules in 
Hattiesburg, MS. They were received at BATCO on December 5, 2002 and 
included monitoring wells 7, 8, 9, 10, and 11. A duplicate sample, a matrix 
spike/matrix spike duplicate, and a rinsate blank were also collected for 
BNA analysis. 

Samples were extracted on December 1 0, 2002 according to EPA SW-846 
method 351 OC and analyzed according to EPA SW-846 method 8270C on 
December 11, 2002. No complications were observed during the 
extraction process or in the analysis of the samples. 

No compounds listed in method 8270 were found in the samples except 
for 4-methylphenol, which was observed in BT8087 4 and the duplicate
sample. The concentration of 4-methylphenol in BT8087 4 was 13.16 ppb 
and the concentration in the duplicate sample was 12.7 6 ppb. 

A DFTPP standard was run on the GC/MS to ensure the machine was 
functioning properly. A six-point curve was also installed prior to the 
injection of the Hercules samples. The concentrations of the curve range 
from 1 0 ppm to 100 ppm. The percent RSD for all compounds in the curve 
was below 15%. Also, calibration verifications were run during the 
sequence for QA/QC purposes. Both the DFTPP standard and the 
calibration verifications passed. Also, all SPCC and CCC compounds 
passed according to method 8270C. 

Authorized by: 
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Bonner Analytical Testing Company 

CASE NARRATIVE: Hercules, Hattiesburg MS. 

Volatile Organic Analyses: 

2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601) 264-2854 Fax: (601) 268-7084 

Samples were collected on October 14, 2002 from Hercules in Hattiesburg 
MS. They were received at BATCO on October 15, 2002 and included 
monitoring wells 5 and 6. A trip blank was also collected for volatile 
organic analyses. 

Samples were analyzed for volatile organic compounds, VOC's, utilizing a 
5890 Series II Hewlett Packard Gas Chromatograph (GC), and a Perkin
Elmer lon Trap Detector. These samples were run within the fourteen-day 
holding time window according to EPA SW846 Method 8260B, which 
began on October 27, 2002. All QA/QC criteria were with in the limits as 
set forth in EPA SW846 Method 8260B. 

No compounds listed on the target analyte list for EPA SW846 Method 
8260B were found in the samples collected from Hercules in monitoring 
wells 5 and 6. The trip blank collected also contained any of the said 
compounds or showed signs of co-eluting interferences. 

A BFB standard was run on the HP-5890 GC to verify the detector, lon Trap 
Detector, was tuned and properly functional. A five point calibration 
curve was obtained from dilutions of a working standard, 8260 calibration 
mix, which proved to pass linearity in accordance to EPA Method 8260B. 
Initial and continuing calibration verifications were acquired, analyzed, 
and passed during the sequence of the sample run. All Quality Assurance 
and Control measures were met in accordance to Method 8260B. 

Authorized by! 
MichaelS~ Bonner, Ph[). 
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Table 1. Continued 
Compound MW-4 MW-8 MW-9 MW-11 Duplicat 

e 
1.3-dichlorobenzene NO 3.75 ppb NO NO NO 
1.4-dichlorobenzene NO 3.80ppb NO NO NO 
1.2-dichloroethane NO 20.0 ppb NO 3.11 ppb NO 
Cis-1 .2-dichloroethene NO 19.0 ppb NO NO NO 
Ethyl benzene NO 55.6 ppb NO NO NO 
Isopropyl benzene 1.26 ppb 4.60ppb 2.48 ppb NO 1.01oob 
p-isopropyltoluene NO 23.9 oob ND NO NO 
Methylene chloride NO 26.1 ppb ND NO NO 
Naphthalene 5.38 ppb 9.14 oob NO NO 7.34oob 
Tetrachloroethane NO 8.51 ppb NO NO NO 

1,2,3-trichlorobenzene l.81ppb 2.55 ppb NO NO 2.73oob 
1.2.4-trichlorobenzene NO 2.86 ppb NO NO 2.17oob 
1.2.4-trimethylbenzene NO 1.81 oob NO NO NO 

Xylenes (total) NO 79.0ppb NO NO NO 

Vinyl chloride NO 1.62 ppb NO NO NO 

A 8F8 standard was run on the HP-5890 GC to verify the detector, lon Trap 
Detector, was tuned and properly functional. A five point calibration 
curve was obtained from dilutions of a working standard, 8260 calibration 
mix, which proved to pass linearity in accordance to EPA Method 82608. 
Initial and continuing calibration verifications were acquired, analyzed, 
and passed during the sequence of the sample run. All Quality Assurance 
and Control measures were met in accordance to Method 82608 . 

Authorizeq by: .,d/,L/L._ 
Mkhaei"S. Bonner:, 'PhD. · 
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Bonner Analytical Testing Company 
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CASE NARRATIVE: Hercules, Hattiesburg MS. 

Volatile Organic Analyses: 

2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601) 264-2854 Fax: (601) 268-7084 

Samples were collected on December 4th and 5th, 2002 from Hercules in 
Hattiesburg MS. They were received at BATCO on December 5, 2002 and 
included monitoring wells 4, 7, 8, 9, 10, and 11. A duplicate sample, a 
matrix spike, matrix spike duplicate, a rinsate blank, and two trip blanks 
were also collected for volatile organic analyses. 

Samples were analyzed for volatile organic compounds, VOC's, utilizing a 
5890 Series II Hewlett Packard Gas Chromatograph (GC), and a Perkin
Elmer lon Trap Detector. These samples were run within the fourteen-day 
holding time window according to EPA SW846 Method 8260B, which 
began on December 13, 2002. All QA/QC criteria were with in the limits as 
set forth in EPA SW846 Method 8260B. 

Monitoring wells 4, 8, 9, and 11 and the sample duplicate were found to 
contain volatile organic compounds listed on the target analyte list, with 
monitoring well8 having the highest levels of VOC compounds. Table 1 of 
this narrative lists the compounds observed from the said samples. 

T bl 1 C a e . t tl L oncenra on eve so fV I fl C 001e ompoun d f s s or amp1es T t d es e . 
Compound MW-4 MW-8 MW-9 MW-11 Duplicat 

e 
1 , 1-Dichloroethene NO 17.0 ppb 5.92 ppb NO NO 
Benzene 14.0 ppb 6900ppb 9.15 ppb 114 ppb 11.2 ppb 
Trichloroethene NO 5.80 ppb NO NO NO 
Toluene NO 28.0 pgb NO NO NO 
Chlorobenzene 1.81 ppb 290 ppb NO NO 1.14 ppb 
Bromodichloromethan NO 6.84ppb NO NO NO 
e 
Bromomethane NO 4.07 ppb NO NO NO 
Carbon Tetrachloride 10.0 ppb 16,000 ppb NO ND 5.53 ppb 
Chloroethane 63.0 ppb 66.0 ppb NO NO 64.8 ppb 
Chloroform NO 1800 ppb NO ND NO 
Chloromethane 1.72 ppb 39.2 ppb NO NO 1.19 ppb 
Oibromochloromelhan NO 4.45 ppb NO NO NO 
e 
1 ,2-dichlorobenzene NO 2.71 ppb NO NO NO 
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Bonner Analytical Testing Company 

2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601) 264-2654 Fax: (601) 268-7064 

CASE NARRATIVE: Hercules, HaHiesburq MS. 

Semi-volatiles (Dioxathion Analysis) · 

Samples were collected and received by BATCO on October 14, 2002. A total of 6 
water samples were received and analyzed for the presence of Dioxathion. These 
samples included monitoring wells 1 ,4, and 5 plus a rinsate and two matrix spikes. 
The sequence run included a Lab Control Sample, Method Blank, and a sample 
duplicate, as well as the fore mentioned samples. 
A Dioxathion Calibration working standard was prepared from the individual 
Dioxenethion, Dioxathion (cis) and Dioxathion (trans) isomers obtained from Sigma
Aldrich Chemicals. Dilutions were made from the working standard to obtain a six
point curve (0.4 to 1 0 ppm) utilizing a HP-1 090 HPLC and HP-Chem software. A 
Diode-Array Detector, DAD, was used to obtain the data. Table 1 illustrates the 
retention times, linearity correlation coefficient and the MOL's. 

Table 1-Calibration Data 

Dioxathion Isomer Retention Times Calibration of Method Detection 
@ 210 nm Linearity Correlation Limits 
(min) Coeffident (ppb) 

Oioxenethlon 4.510 0.9996 0.220 
Oioxathion_{cis) 8.580 0.9995 0.480 
Dioxathion (trans) 9.216 0.9978 0.300 

Samples were extracted on 1 0/21 /02 using an EPA SW846 Method 3520C for 
Continuous Liquid-Liquid separatory funnel extractions. Methylene chloride was the 
extracting solvent and exchanged to acetonitrile at 1-mL final volume. The 
samples were then analyzed on 1 0/22/02, using the HP-1 090 HPLC under the same 
method as the calibration. Calibration verifications were analyzed before and 
after the sample batch. All quality assurance criteria based on guidelines given in 
SW-846 Method 8000B was met. Table 2 illustrates the raw data obtained in this 
analysis. 

Table 2-Raw Data 
Lab ID Description 
BT80054 Monitor Well # l 
BT80055 Monitor Well #4 
BT800550 Monitor Well #4 Oup 
BT80056 Rinsate 
BT80057 Monitor Well #5 

Dioxenethion Dioxathion (cis) Dioxathion(trans) 
NO NO NO 
19.2ppb 4.80ppb 1.61ppb 
20.7ppb 4.71ppb 1.75ppb 
NO NO NO 
5.09ppb 1.70QQb 1.44oob 

Authorized by:. __ ~--:~~-- ....,....• .,--~~<_.-_,_·..,..· .,..,-,.-
Michael S. ·Bonner, PhD. 
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Bonner Analytical Testing Company 

CASE NARRATIVE: Hercules 

Semi-volatilesCBNA analysis) 

2703 Oak Grove Road, Hattiesburg, MS 39402 
Phone: (601) 264-2854 Fax: (601) 268-7084 

Samples were collected on October 14, 2002 from Hercules in Hattiesburg, 
MS. They were received at BATCO on October 15, 2002 and included 
monitoring wells 5 and 6. A matrix spike and matrix spike duplicate were 
also collected for BNA analysis. 

Samples were extracted on October 21, 2002 at 0900 according to EPA 
SW-846 method 351 OC and analyzed according to EPA SW-846 method 
8270C on November 6, 2002. No complications were observed during the 
extraction process or in the analysis of the samples. 

No compounds listed in method 8270 were found in either of the 
monitoring wells. Lab control and MS/MSD recoveries for surrogate and 
target compounds were acceptable according to in-house criteria set by 
EPA SW-846 Method 80006, section 8.7. 

A DFTPP standard was run on the GC/MS to ensure the machine was 
functioning properly. A six-point curve was also installed prior to the 
injection of the Hercules samples. The concentrations of the curve range 
from 10 ppm to 100 ppm. The percent RSD for all compounds in the curve 
was below 15%. Also, calibration verifications were run during the 
sequence for QA/QC purposes. Both the DFTPP standard and the 
calibration verifications passed. Also, all SPCC and CCC compounds 
passed according to method 8270C. 

Authorized by: P/~~ 
MichaelS. Bpnn~r~ PhD. · 



BONNER ANALYTICAL TESTING COMPANY 
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\ .• 2703 OAK GROVE ROAD, HATTIESBURG, MS 39402 

PHONE: (60 1) 264-2854 FAX: (60 1) 268-7084 

CASE NARRATIVE: Hercules, Hattiesburg MS. 

Semi-volatiles (Dioxathion Analysis) 

Samples were collected and received by BA TCO on December 4 and December 5, 
2002. A total of 6 water samples were collected on December 4 and a total of 9 
samples were collected on December 5, 20002. These samples included 
monitoring wells 1·11, a duplicate sample, plus a rinsate blank and two matrix 
spikes for a total of 15 samples. The sequence run included a Laboratory Control 
Sample, and a Method Blank as quality assurance measures, as well as the fore 
mentioned samples. 

A Dloxathion Calibration working standard was prepared from the Individual 
Dioxenethion, Dioxathion (cis) and Dioxathion (trans) isomers obtained from 
Sigma-Aldrich Chemicals. Dilutions were made from the working standard to obtain 
a six-point curve (0.4 to 10 ppm) utilizing a HP-1 090 HPLC and HP·Chem 
software. A Diode-Array Detector, DAD, was used to obtain the data. Table 1 
illustrates the retention times, linearity correlation coefficient and the MOL's. 

Table 1-Calibration Data 
Dioxathion Isomer Retention Times Calibration of Method Detection 

@ 210 nm Linearity Limits 
(min) Correlation (ppb) 

Coeffident 
Dloxenethlon 4.434 0.9994 0.220 
Dioxathlon (cis) 8.375 0.9999 0.480 
Dioxathion _(trans) 9.033 0.9996 0.300 

Samples were extracted on 12/11102 using an EPA SW846 Method 3510C for 
Separatory Funnel Liquid-Liquid Extraction. Methylene chloride was the extracting 
solvent and exchanged to acetonitrile at 1-mL flnal volume. The samples were then 
analyzed on 12/12/02, using the HP-1 090 HPLC under the same method as the 
calibration. Calibration verifications were analyzed before and after the sample 
batch. All quality assurance criteria based on guidelines given in SW-846 Method 
80008 was met. Table 2 illustrates the raw data obtained in this analysis. 

Table 2-Raw Data 
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Lab ID Description Dioxenethion Dioxathion Dioxathion Surrogate 
(ds) (trans) Recovery 

BT80863 Monitor Well #1 ND ND ND 83.2% 
BT80864 Monitor Well #11 50.3ppb 5.00ppb ND 99.4% 
BT80865 Monitor Well #3 NO ND ND 90.0% 
BT80866 Monitor Well #2 NO ND ND 87.6% 
BT80867 Monitor Well #10 ND ND ND 88.0% 
BT80868 Monitor Well #7 9.57Jmb ND ND 79.6% 
BT80870 Monitor Well #9 5.90ppb 12.8ppb ND 146% 
BT80871 Monitor Well #4 12.9ppb 3.34ppb ND 85.8% 
BT80872 Monitor Well #5 ND ND ND 82.2% 
BT80873 Monitor Well #6 1.12Jmb ND ND 76.0% 
BT80874 Monitor Well #8 94.3ppb ND 53.9ppb 409% 
BT80875 Monitor Well #8 MS* 98.9ppb 5.35ppb 58.4ppb 414% 
BT80876 Monitor Well #8 MSD* 98.Sppb 5.05ppb 57.9ppb 386% 
BT80877 Rlnsate Blank ND ND ND 89.4% 
BT80879 Sample Duplicate 12.1ppb 3.23ppb ND 79.2% 

*Sp1ked with Sppb of each isomer 

All samples were spiked with naphthalene (surrogate) prior to extraction. The 
surrogate was added to follow the extraction efficiency of the method. Two samples 
MW-8 and MW-9 had very high surrogate recoveries, 146% and 409%, 
respectively. These two samples were analyzed by GCIMS to confirm that the 
recoveries were due to naphthalene and not another interfering compound. Future 
analyses of these wells should include an alternate surrogate compound that does 
not co-elute with other peaks In the sample. 
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